HST-1/FGF-4 stimulates proliferation of megakaryocyte progenitors synergistically and promotes megakaryocyte maturation.
Megakaryocyte (MK) development is dependent on the complex interaction of MK progenitors, various cytokines and stromal elements. We previously reported that an injection of replication-deficient adenovirus containing HST-1/FGF-4 cDNA (Adex1HST-1) into mice caused a twofold increase in peripheral platelet count for 30 days without any other hematological or histological abnormality. In the present study using Adex1HST-1-infected human megakaryocytic Dami cells, we demonstrated for the first time that HST-1/FGF-4 promoted MK maturation, inducing increases in DNA ploidy, cytoplasmic and membrane maturation, and platelet-like particle release. Moreover, HST-1/FGF-4 acted on megakaryocytic cells to induce secretion of IL-6 and TNF-alpha, and increased adhesion of megakaryocytic cells to human endothelial cells primarily via VLA-4 and LFA-1 molecules; both mechanisms have been shown to lead to MK maturation. We also showed that HST-1/FGF-4 stimulates the proliferation of MK progenitors not alone but synergistically with IL-3 via IL-6 and with c-mpl ligand (thrombopoietin) not via IL-6. This result supports the hypothesis of the presence of two distinct populations of MK progenitors: IL-3-dependent and Tpo-dependent. All these results suggest that HST-1/FGF-4 can regulate MK development not only as an MK potentiating factor, but also as an inducer of cytokine secretion from MK, and as a modulator of adhesive interactions with endothelial cells.